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In re tli6 application of 

Shuiiji Kikuhara, et al Docket TAN-126 

SeriplNimdiBr: 10/586,548 Group Art Unit: 1793 

Piled. July 19, 2006 Exanuner: Diana J. Liao 

InteroatioDal implication No. PCT/JF2005A>23025 
Xateraatioflal Filing Date: December 15, 2005 

For: COMBUSTION CATALYST FOR TREATING DIESEL EXHAUST GAS AND 
METHOD FOR TREATING DIESEL EXHAUST GAS 

nRCT.AitATio>JinMnFR:t7r:.F.R. i.i^?. 
T Hito^iKUBO , dedare as fcUoWK 

I was awarded the degree of twnater in engineering by Naganalri UnivoBity in 
2003. 

I am an inventor of the subject n»tter claimed in tbe above idantrSed patent ig^ptteation. 

I am aware ofthe office action mailed December 9, 2008 inthis appfioation. 

Thfi&lldwing examples were piepai«d by xne or a person under my supervision in an 
effiiTt to overcome the grounds of rejection stated in the office action. 

ff7fMT"^« ta-lfi of the nripinftnv filed HnecifaatiVm; 

A catalyst was prepared by using a ceria-areonia-praseodynuum oxide as the carrier and . 
hy rjwTyiT^tti»nr!ntt tridium as the catalyst metal and further silver as an additional 
precious metal. A ceria-zirconlappraseodyinium oxide powder (sverage particle size of 
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about 5 |iin) of 1 g ^as inipregnated with 1 g of an iridium chloride solution having an 
iridium content of 1 .0%, driod^ and calcined at SOO^'C for 2 hours. Thereafter, it was 
cleaned of chlorine and in^urities, ffltrated, and dried at 120'=^C for one night to obtain an 
iridium catalyst. Then, the iridium catalyst of 1 g was impregnated with 1 g of a silver 
nitrate solution of 3.0 wt% in silver concentration to obtain an ixjdium-siiver catalyst 
(iridium loading: 1 wt%, silver loading: 3 wt%), 

Exanyle Id 

As in Example 13, a catalyst was prepared by using a ceria-zirconia-prBseodyinium oxide 
as tiie carrier and by carrying thermn iridium as the catafyst metal and further rhodium as 
an p^^j j ti^i na l precious metal The iridium catalyst (iridium loading: 1 wt9^), prepared by 
the steps as in Example 7, of 1 g was impregnated with 0.067 g of a rhodium nitrate 
solution of 3«0 wt% in rhodium cancentratioii to obtain an iridium-rfaodium catab^ 
(iridium loading: 1 wt%, rhodium loading: 0«2 wt%)i 

A catalyst was prepared by using a ceria-zttcoma-praseodymium oxide as the carrier and 
by carrying thereon iridium as the catalyst metal and further platinum as an additional 
precious metal. The iridium catalyst (iridium loadio^: I wt%), prepared by the steps as in 
Example 13, of 1 g was impregnated with 0.059 g of a dinitrodiammine platinwn solution 
of 8«476 wt% in plarinum concentration to obtain an iridium-platinum catalyst (iridium 
loadii^ 1 wt%, platinum loading: 0.5 wt%). 

Example 16 

A catalyst was prepared by using a ceria^zirconia-pradeodymium oxide as the carrier and 
by carrying thereon iridium as the catalyst metal and fiorthex ruthenium as an additional 
precious metaL The iridium catalyst (iridium loading: 1 wt%), prepared by the steps as in 
Exan^le 13, of 1 g was impregnated with 0,022 g of a solution of 4.5% ruthenium nitrate 
to o^11^tn m iri ^^^^^ ^^hfrniitm Cftt^ly^t (iridium loading: 1 wt%, ruthanimn loading: 0.1 
wt%). 
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With respect to the catalysts of Example 12 to Example 1 5, mixed powders (carbon 
micropowder content: 5 wt%) obtaiued by mixing the catalystg "with a carbon 
micropowder were heated, as in Exan^le 1, to bum the carbon micropowder for the 
combustion performance test by the TG-DTA. Table 8 shows the result. 



[Table g] 



Sample 


Temperatuie for eonflnastion iniiiatioii 


Exazqple 13 

il% Ir-3% Ag/CeOs-PreOii-LaaOa) 


280.0°C 


Exanqile 14 
(1% IivO.2% Wi/CeOa-PreOn-LazOs) 




Exanqjle 15 
(1% Ir-0.5% Pt/CeOi- rsOu-LfcOs) 


285.0«'C 


£xaii^l« 16 
(1% Ir-0.1% Ru/CeOi-PTsOn-LazOa) 


28S.0''C 


Conparativs Bxaoapls 1 
(5% Pt/AfcOs) 


580.2''C 



As known fit>iii Table 8, any of &e catalysts in Example 13 to Bxaiziple 16 m which 
iridium, and silver, rhodium, platinum or rufheoium as the additional preciaus metal are 
carried on the ceria-ziiconia-praseodytnhmi oxide carrier is confirmed to have a 
top^eratuxe for combustion initiation of lower than SOO^'C, exhibiting the fevorable 
charactraistic. 



Sunplem enf T ests: 

In these trials, catalysts were manu&ctured according to the Silver reference (US 
6,455, one of winch bas a ceria-ziFcania cazrier and one of which has a ceria- 
zirconia-praseodymium oxide carrier. Additional catalysts were manu&ctured according 
to the presettt inveontion, one of which had a oani^ consistiog of ceada-praseodymium 
oxide as daizned in daim 1, and one of whidi had a carrier consisting of eeria- 
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praBQcdymiuin oxide-lanthanum oxide as claimed in claim 3 , In manufecturing each of 
the presently claimed catalysts, the procedures of the present specification were followed. 
Namely, earners of each type were prepared and each carrier of Ig was iiti^egnated with 
0,67g of a 4.5% ruthcmmn tdtrate sohition, dried, and thereafter calcined at SOO^C for 0.5 
hour to obtaiD a catalyst. The ruthenium loading of the catalyst was 3 wt%. Property 
evahiation of each catalyst was conducted in a test identical to the combustion tests in the 
pieseot fipecjification. In the test, the catalysts luauufactured wore added by and mixed 
with a particulate substance, namely fioot disdiarsed from a diesel eagine by 5%, heated 
and elevated in temperature, and naaasured the temperature where the soot iniHated 
cofldbustion^ Le.« the active temp^ature of the catalyst. The measuremiem condition was 
the same as lhat in the present specification. 

Table 1 shows the measurement results of the temperature for comibustion imtiation of 
each of the two catalysts of Silver * 182 and each of the two catalysts according to the 
present claims. 



TABLE 1 : Supplementaiy Test resuhs 



CATALYST 


Active Temp 


Present invention: 

CePr Carrier 


289.0"C 


Present invention: 

Ce02-Pr6011-La203 Carrier 


2S5.0-C 


Silver U82Re£ 

CeZr Carrier 


322.8'C 


Silver '182 Rcfi 

CoZrPr Carrie:^ 


315.2*C 



From the afmve table^ it is shown that the cata^ to which a carrier consisting of ceria- 
praeeodymtiim oxide was applied has a lower combustion teiuperaturo than that of Silver 
* 182*s catalyst comprisii^ zirconia. The combustion temperature is lower than 300^Cp 
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which is desired in the present invention since the suVgcct's combustion should initiate at a 
lower temperature. While Table 1 above indeed shows that it is beneficial for the 
inventive catalyst to have a carrier of cerium and praseodymium oxide, the Silver ' 1 82 's 
combination of cerium and prageodymiiun oxide with zirconia does not produce a desired 
result. Thus, the exclusion of zircoma from the inventive catalysts produces superior 
results. Furthermore, it is pointed out that the supplementaiy presence of lanthanum 
oxide, according to the present claim 3. additional^ contributes to loweriiag the 
combustion temperature. 

Fzom this data I concluded that the presently claimed catalyst is Buperior in catalytic 
activity as compared to the zirconiarcontaxmng catalysts of Silver ' 1 82. Specifically, in 
the case of the presexitly claimsd catalyst, it Is prefened fi)r the tempmture for 
combustion initiation to be below 300^C. In contrast, all of the arconiarcontaining 
cata^ts of the Silver *182 refbreiice have combustion temperatures of SOO^'C or higher, 
which shows tb"^ they are moit: difiBcutt to combust. 

The undersigned declares fiirther that all statements made herein of his own knowledge 
are true and fhat all statements made upon information and belief are believed to be true; 
and further that these statements were xioade with the knowledge that willfol fidse 
statements and the like so made are puniahable by fine or imptisonment* or both, under 
Section 1001 of Title IS of the Umted States Code and that such wiMil &Ise statements 
may jeopardize the validity of the application or any patent issuing thereon. 

Pate HitoshiKUBO 
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